Introduction
What were the main determinants of GDP changes in Poland and the Czech Republic in 2009 that made the GDP rise in the former and fall in the latter country? They both saw their respective rates of exchange depreciating, much more, however, in Poland where the zloty/euro rate declined by 23.2 per cent while the krona/euro rate declined by 6 per cent only.
At the same time fiscal stimulation was stronger in the Czech Republic where public spending increased by 1.7 per cent of GDP and net taxation fell by 2.3 per cent of GDP, which added to GDP 4 per cent of fiscal stimulation. In Poland it was 3.5 per cent of GDP only, of which GDP 0.6 per cent represented increased public spending and GDP 2.9 per cent a fall in net taxation (see Statistical Annex, Table A2 ). How these and other differences affected the respective rates of growth in both countries?
The analytical framework of our study is the demand driven economy model that we have already used for refining the concept of fiscal multiplier and estimating its value in Poland in [2006] [2007] [2008] [2009] . 1 This refinement, important also for the present examination of growth factors in
Poland and the Czech Republic in 2009, accounts for the fact that the 'import leak' that reduces the value of Keynesian multipliers is not the ratio of total imports to GDP, as it is usually represented, since part of imports serves export production (or represents re-export).
Therefore, in calculating the GDP fiscal multipliers, from total imports their part servicing export production plus re-exports must be deducted and only the difference must be related to the volume of domestic absorption. Considering that in an open economy final output which includes exports is significantly greater than its GDP, the GDP fiscal multipliers are correspondingly greater. Moreover, since import intensity of exports is as a rule greater than that of domestic absorption, this also increases fiscal multipliers. Thus import intensities of domestic absorption and of its component parts affect strongly the impact of changes in individual components of effective demand on the GDP dynamics.
In estimating fiscal multipliers in Poland and the Czech Republic not only import intensity of exports and that of domestic absorption as a whole are distinguished but, moreover, the latter is subdivided into import intensities of: (i) private consumption, (ii) public spending, and (iii) gross capital formation, since those intensities being different from each other affect in turn the volume of fiscal multipliers. Moreover, disaggregating sector multipliers helps to explain relative differences in the impact of changes of individual components of global effective 1 See Laski, Osiatynski, Zieba, 2010 , 2010a ; see also Laski 2009a and 2010.
In estimating fiscal multipliers in Poland and the Czech Republic not only import intensity of exports and that of domestic absorption as a whole are distinguished but, moreover, the latter is subdivided into import intensities of: (i) private consumption, (ii) public spending, and (iii) gross capital formation, since those intensities being different from each other affect in turn the volume of fiscal multipliers. Moreover, disaggregating sector multipliers helps to explain relative differences in the impact of changes of individual components of global effective 1 See Laski, Osiatynski, Zieba, 2010 , 2010a see also Laski 2009a and 2010. demand on the GDP dynamics. This, as it will be shown in the concluding part of our paper, may be meaningful for policy recommendations.
1 See Łaski, Osiatyński, Zięba, 2010 , 2010a see also Łaski 2009a and 2010. Analytical model N a t i o n a l B a n k o f P o l a n d 4 2 5
Analytical model
It is assumed that within capacity volume of factors of production, changes in output and employment are determined on the one hand, by changes in the sum of demand injections, i.e.
in private investments, exports and government spending and, on the other hand, by leakages in global demand, i.e. in net taxation, imports and private savings. Given the coefficients of net taxation, propensity to save of the private sector, and the respective import intensities, autonomous demand injections determine the GDP changes. Furthermore, in accordance with the standard Keynes/Kalecki model, it is assumed that: (i) in the economy under examination factors of production are not fully used, (ii) changes in national income distribution between gross profit margins and wages are insignificant, (iii) within the considered changes in output no difficulties in balancing current account of balance of payments appear, (iv) the supply of money is demand elastic. Under these assumption a rise in global effective demand need not generate price rises, and at any rate it leaves room for accommodative changes in the volume of output and employment.
Let us denote GDP by Y and represent it as the sum:
where CP stands for private consumption, IP for private investments, G for government expenditures on goods and services, X for exports, and M for imports (net factor incomes from abroad are ignored here). 2 Moreover, let TN stand for net taxation, i.e. the difference between total revenues from taxes and other contributions imposed on the private sector, and total current money transfers from the public sector to households and firms. Hence the difference, 
2 Because of lack of sufficiently disaggregated data on current account of balance of payments, changes in GDP dynamics, and not in gross national income, GNP, are considered here. Therefore, in our calculations only balance of foreign trade of goods and non-factor services will be accounted for.
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Analytical model
Denoting by tn and sp k respectively the average (and marginal) rate of net taxation, tn = TN/Y, and the rate of private savings, sp k = SP k /Y, we get:
where cp = 1 -tn -sp k stands for average and marginal rate of consumption (i.e., private propensity to consume). 
Let us now denote by
and substituting cpY for CP we get:
Now, substituting (3) and (4) into (1) we get:
Once total imports are disaggregated into categories that serve each component of global demand, i.e. imports for (i) private consumption, (ii) private investments, (iii) public spending and (iv) exports,
, we can express import intensities of each component part of global demand as:
Substituting these definitions and equation (3) into (4) we get:
3 Re-exports are ignored here.
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Then, from (1), (3) and (4.1) instead of formula (5) we get: If in equation (5.1) we denote:
then it can be put as:
where each k represents the respective multiplier: k1 -fiscal, k2 -investment, and k3 -export. Thus, on the strengths of (6), Y is fully determined by autonomous injections of each component part of global demand and its respective multiplier k.
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Denoting an absolute change in GDP between period t and t+1 by ∆Y,
, and differentiating the right part of equation (6), we get:
Now, taking into account changes in multipliers k over time, GDP changes may be represented as: 4 Individual multipliers, k, are subject to variations from one period to another as the coefficients that determine them change depending on subjective factors (such as, e.g., propensity to save), as well as the objective ones (such as rates of interest and rates of exchange). Considering, however, that the subject-matter of our study is an ex post examination of factors that determined economic dynamics in Poland and the Czech Republic in 2008 and 2009, causes for changes of those coefficients are not examined here, their empirical values being taken from statistical series.
Grouping together changes in demand injections (i.e. in G, IP and X), in multipliers (k) and those representing mixed effects of the former and the latter, equation (7) may be written as:
In periods when parameters determining equations (7) and (7.1), i. e. propensity to consume, the rate of net taxation and the respective import intensities, do not change, and therefore neither change the respective multipliers, k, equation (7.1) is simplified to the form:
Now, taking into account changes in multipliers k over time, GDP changes may be represented as:
Now, changes in GDP are a sum of changes in the disposable income of the private and the public sectors, and may be written as:
where increments ∆CP, ∆SP k i ∆TN represent the combined results of changes in the values of the respective multipliers and in the volumes of G, IP and X.
Since in our study the respective volumes of Y, G, IP, X, CP, SP, TN and YD in 2008 and
2009 are known, as are the parameters cp, sp, tn, and the import intensities of private consumption, private investments, public expenditures and exports, the respective multipliers k1, k2 and k3 can be estimated. Therefore changes in private consumption, private savings and net taxation may be represented as the following system of equations 5 :
where the last equation represents change in the deficit of the public sector. 5 In order to distinguish between differences expressed by symbol "∆" symbol 'd' is used to denote the operator of differentiation backward in time, d(GDP) = GDP(t) -GDP(t-1). Now we can turn to examining interdependencies represented by the system of equations (9) in Poland and the Czech Republic in 2009.
Now, changes in GDP are a sum of changes in the disposable income of the private and the public sectors, and may be written as: 
where the last equation represents change in the deficit of the public sector. 5 In order to distinguish between differences expressed by symbol "∆" symbol 'd' is used to denote the operator of differentiation backward in time, d(GDP) = GDP(t) -GDP(t-1).
N a t i o n a l B a n k o f P o l a n d Table 1 ). However, although accurate estimating of import intensities, and especially that of exports, m X , is of great importance since they strongly affect import intensity of domestic absorption as a whole, which make them open to reservations and of only approximate nature. Between 2008 and 2009 import intensity of private investment in both countries increased at a similar rate, since in both of them investments fell at a greater rate than imports. Import intensity of investment was smaller in Poland than in the Czech Republic, as were import intensities of public spending and of private consumption (see Table 1 ).
Coefficients shown in Table 1 , i.e. private propensities to consume and to save, the rates of net taxation, and import intensities of component parts of final output, enable the calculation of the respective fiscal, investment and exports multipliers in both countries in 2008 and 2009 (see Table 2 ). A significantly greater fiscal multiplier in Poland (about 1.6) than in the Czech Republic (less than 1.25) is striking,. Also investment multiplier was greater in Poland than in the Czech Republic (where it slightly increased between 2008 and 2009 while in Poland it hardly changed). Export multiplier was greater in Poland than in the Czech Republic as well (both, investment and export multipliers were greater than 1 in Poland and less than 1 in the Czech Republic). In 2009 export multipliers increased in both countries, more in Poland, however. As we shall see, their rise had a crucial impact on the rate of GDP growth in both countries in 2009 (see Table 4 , raw ∆k3X). N a t i o n a l B a n k o f P o l a n d 10 4 13
Demand injections, multipliers and GDP growth in Poland and the Czech Republic in 2009
If the multipliers are given and assumed not to change, decomposition of nominal GDP in accordance with changes in exogenous components of effective demand alone shows (see equation 7.2 and Table 3 ) that in the years 2008-09 the Czech economy was basically driven by exports which in 2009 generated 52 per cent of its GDP growth rate, 33 per cent being generated by public spending, and the remaining 15 per cent by private investment. A similar structure of growth factors is seen also in Poland, where the single most important GDP growth factor was also export, which contributed 44 per cent, next was public spending which contributed 38 per cent, and then private investment which generated 18 per cent. The share of public spending and private investment in GDP growth generating was significantly greater in Poland (56 per cent) than in the Czech Republic (38 per cent). Source: As in Table 3 .
Decomposition of GDP growth by changes in demand injections and in multipliers shows in turn that multipliers' changes by themselves played also an important role in differentiating the GDP dynamics in both countries. These changes were heavily influenced by changes of export multipliers, much stronger than of other multipliers and only slightly greater in Poland (4.4 p.p.) than in Czechia (4.0 p.p. Source: As in Table 3 .
Decomposition of GDP growth by changes in demand injections and in multipliers shows in turn that multipliers' changes by themselves played also an important role in differentiating the GDP dynamics in both countries. These changes were heavily influenced by changes of export multipliers, much stronger than of other multipliers and only slightly greater in Poland (4.4 p.p.) than in Czechia (4.0 p.p. Regarding fiscal stimulation effects in both countries, changes in fiscal multiplier in the Czech Republic played far greater role, contributing nearly 2.6 p.p. (against 1.4 p.p. by the change in public spending), whereas in Poland increased public spending contributed 3.0 p.p.
and increased fiscal multiplier less than 1p.p.
Considering that import intensity declined in 2009 in both countries at a similar rate (the greatest fall was recorded in import intensity of private consumption -by 11 per cent in Poland and 13.6 per cent in the Czech Republic), the Keynesian multipliers increased significantly that year. In Poland, the strongest rise was experienced by export multiplier, by nearly 11 per cent. In the Czech Republic it increased by 7 per cent only (see Table 2 ), but the strongest riser there was recorded by fiscal multiplier ( 9 per cent, and only 2.5 per cent in Poland). Investment multipliers were rather stable in both countries. Since growth in the Czech Republic is far more export driven than in Poland, a fall in foreign demand had to affect the former country much stronger than the latter (in both countries foreign demand reductions were partly compensated by changes in export multipliers).
In conclusion -given a similar impact on the GDP growth rates of changes in demand of the public sector (4.16 p.p. in the Czech Republic and 4.10 p.p. in Poland), and of reductions in private investments (-3.3 p.p. in the first country and -4.3 p.p. in the second), the difference in impact of reduced foreign demand was of primary importance for explaining different GDP growth performance between the two countries.
7 Noteworthy are also differences in demand injections. In the Czech Republic, the strong negative impulse of the private sector (-9.6 p.p.) was due to a fall in private investments (-3.5 p.p.), but first and foremost in foreign demand (-6.1 p.p.). Those negative effects were compensated by a positive impact of rising spending of the public sector by only 1.4 p.p. In Poland, although the impact of reduced private investment was as much as -4.3 p.p., contribution of the export sector was positive (1.2 p.p., the difference in its impact between the two countries being 7.3 p.p in absolute terms). The other difference was the impact of fiscal stimulation which was 3.0 p.p. in Poland, i.e. the difference between the two countries was 1.6 p.p. in absolute terms. Considering that import intensity declined in 2009 in both countries at a similar rate (the greatest fall was recorded in import intensity of private consumption -by 11 per cent in Poland and 13.6 per cent in the Czech Republic), the Keynesian multipliers increased significantly that year. In Poland, the strongest rise was experienced by export multiplier, by nearly 11 per cent. In the Czech Republic it increased by 7 per cent only (see Table 2 ), but the strongest riser there was recorded by fiscal multiplier ( 9 per cent, and only 2.5 per cent in Poland). Investment multipliers were rather stable in both countries. Since growth in the Czech Republic is far more export driven than in Poland, a fall in foreign demand had to affect the former country much stronger than the latter (in both countries foreign demand reductions were partly compensated by changes in export multipliers).
7 Noteworthy are also differences in demand injections. In the Czech Republic, the strong negative impulse of the private sector (-9.6 p.p.) was due to a fall in private investments (-3.5 p.p.), but first and foremost in foreign demand (-6.1 p.p.). Those negative effects were compensated by a positive impact of rising spending of the public sector by only 1.4 p.p. In Poland, although the impact of reduced private investment was as much as -4.3 p.p., contribution of the export sector was positive (1.2 p.p., the difference in its impact between the two countries being 7.3 p.p in absolute terms). The other difference was the impact of fiscal stimulation which was 3.0 p.p. in Poland, i.e. the difference between the two countries was 1.6 p.p. in absolute terms.
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GDP distribution in Poland and the Czech Republic in 2008 and 2009
Nominal GDP is the sum of disposable income of the private sector (which splits between private consumption and private savings) and of the public sector (which splits between public consumption and public savings). On the basis of our system of equations (9) we shall now turn to examining the impact of (i) demand injections, (ii) sectoral multipliers, and (iii) the combined changes in (i) and (ii) In Poland, in turn, notwithstanding a sharp decline in private investments, private consumption increased because a rise in public spending fully offset the effects of reduced private investments and increased exports generated increased private consumption. True, the latter's nominal growth was due to sharp price rise, but since prices of imports increased more, this stimulated consumption of domestic goods. Import of consumer goods fell stronger than total output and the gap could be filled in by increased domestic production. In 
Public sector deficit
By definition, deficit of the public sector is the difference between public expenditures on consumer and investment goods and services, G, and the disposable public income, TN,
Those deficits in Poland and the Czech Republic are shown in Table 6 . Since tn is the average rate of net taxation, net tax revenue may be expressed as the sum:
Its first component, which represents the contribution to net tax revenues of public spending, G, is most important from the viewpoint of our study. Its second component represents the contribution of private investments, IP, and the third -the contribution of the export sector.
8 Table 7 shows how each of those components contributed to the rise of public sector deficit in the Czech Republic and Poland in 2009. Increment in the public sector deficit = 100% 100,0% 100,0%
8 Therefore the deficit of the public sector may be written as: 
Those deficits in Poland and the Czech Republic are shown in Table 6 . Source: Own calculation on the basis of GUS, CSO and Eurostat data.
Since tn is the average rate of net taxation, net tax revenue may be expressed as the sum:
8 Therefore the deficit of the public sector may be written as: Source: Own calculations on the basis of GUS, CSO and Eurostat data and Table 6 .
Table 7 reveals significant differences in the structure of changes in public sector deficits in the two countries. In Poland the deficit increased mainly because of a rise in G, and in the Czech Republic because of a fall in TN generated in the private investment and export sectors.
The rise in the public sector's deficit in Czechia in 2009 was due to a loss of tax revenues in those two sectors by about GDP 2.6 per cent. On top of this, increased public spending generated additional deficit, to the tune of GDP 1.3 per cent, which made the deficit total about 3.9 per cent of GDP. In Poland, public sector deficit increased from 3.2 per cent of GDP in 2008 to 6.8 per cent in 2009, i.e. by 3.6 p.p. 9 In difference to the Czech Republic, in Poland the main cause of deficit rise was additional public spending (net of additional taxes it generated), equal to GDP 2.4 per cent. Reduction of disposable income of the public sector due to a fall in private investments was about 1.2 per cent of GDP. As it was already noted, reduction of exports played no significant role in rising public sector's deficit in Poland in
2009.
G -tn(k1G) 25,8% 58,5%
-tn(k2IP) 28,9% 35,8%
-tn(k3X) 45,2% 5,7%
Source: Own calculations on the basis of GUS, CSO and Eurostat data and Table 6 .
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Conclusions: GDP structure and its changes in the Czech Republic and Poland
Let us start with recalling the definitional relationship between private savings from domestic incomes, private investments, export surplus, and budget deficit. From equations (1) and (2.1) it follows that
Denoting the difference between exports and imports of goods and services, i.e. net exports (X-M), by E, and the difference between government spending on goods and services, G, and net public revenues, TN, i.e. the public sector deficit, (G-TN) , by D, we get:
Dividing both sides of (10) by Y, we get sp k , which is the rate of private savings from domestic incomes (in ex post terms, i.e. after IP, E and D have already been made):
Thus, ex post, the autonomous components of total demand, IP, E and D, together with the rate sp k , define the volume of GDP. Now, denoting the sum IP + E + D by IPED and taking logarithmic derivatives over time from (11) we get:
where g is the rate of change of the variable under examination between year t and year t-1.
According to (12.1), the rate of change of GDP is the difference between the rate of change of the sum of demand components, IP + E + D, on the one hand, and the rate of change of private propensity to save, sp k , on the other hand. Since the rate of change of IPED after some manipulations may be put as the sum of products of rates of change of its component parts and their relative shares in IPED, i.e.:
equation (12.1) can be written in the form:
22 Equation (12.2) enables examination of the impact on g(Y) of changes in individual components of IPED, which will be the subject matter of the final part of our study. The difference in the respective GDP growth rates can be partly attributed to the combined effect of changes in investments and in public sector deficits in 2009 in both countries. In
Poland they brought 2.1 p.p. of GDP growth, and in the Czech Republic 0.9 p.p. of GDP decline. However, the critical factor responsible for the difference was the performance of the export sector. In the Czech Republic, although export surplus increased by 23.5 per cent (at its 0.170 share in IPED in 2008), thereby contributing 4.0 p.p. to the GDP growth rate, this was insufficient to offset a rise in the rate of private savings by 4.8 p.p. In Poland, in turn, where for many years there was a large import surplus, in 2009 foreign trade balance was practically in equilibrium, the net balance of this sector increasing by -100.9 per cent. Given the share E/IPED = 0.216, this made export sector contribute to the GDP growth rate by as much as 10 The difference between them, equal to -0.184, is somewhat higher than the empirical data on the rise in nominal rate of private savings, g(sp k ), equal to 0.174 (calculated on the basis of components of IPED, which will be the subject matter of the final part of our study. The difference in the respective GDP growth rates can be partly attributed to the combined effect of changes in investments and in public sector deficits in 2009 in both countries. In
Poland they brought 2.1 p.p. of GDP growth, and in the Czech Republic 0.9 p.p. of GDP decline. However, the critical factor responsible for the difference was the performance of the export sector. In the Czech Republic, although export surplus increased by 23.5 per cent (at its 0.170 share in IPED in 2008), thereby contributing 4.0 p.p. to the GDP growth rate, this was insufficient to offset a rise in the rate of private savings by 4.8 p.p. In Poland, in turn, where for many years there was a large import surplus, in 2009 foreign trade balance was practically in equilibrium, the net balance of this sector increasing by -100.9 per cent. Given the share E/IPED = 0.216, this made export sector contribute to the GDP growth rate by as much as 10 The difference between them, equal to -0.184, is somewhat higher than the empirical data on the rise in nominal rate of private savings, g(sp k ), equal to 0.174 (calculated on the basis of Could any conclusions be drawn from our study regarding future economic policy making?
Any answer to that question is subject to reservations since our analysis rests on the assumption that the coefficients of our equations remain roughly constant. However, import intensities of public spending, exports and investments in the period under examination were not stable, and at the same time those intensities largely affect our results. Moreover, propensity to consume, which also strongly affects the multipliers, may be subject to sharp changes, as experienced by the Czech Republic in 2009. Those limitations in no way undermine the theoretical foundations of our study. They merely point out to limitations of any conclusions regarding the future, hypothetical results of fiscal expansion or fiscal contraction. Nevertheless, within narrow boundaries some hypothesis may be put forward, provided our core assumptions hold. This will be seen in the example given below, which takes us somewhat beyond the strict analytical framework of our study.
It follows from our argument that maintaining a positive GDP growth rate requires that the rate of private savings must not increase (i.e. the average propensity to consume must not fall) until private investments and/or exports pick up. In Poland, for instance, where in 2009 of the PLN 39.2 bn rise of private consumption, PLN 30.8 bn was generated by government spending (see Table 5 ), and where in 2010 total investments continued to fall, instead of reducing private consumption the government should rather stimulate private propensity to invest.
With aforementioned reservations we may also attempt to answer the question by how much First import intensity of exports was estimated. This was done as follows. Since 2005 the dominating position in exports of both countries is taken by SITC Group 7, i.e., machinery and transport equipment, the share of which in total exports was over 40 per cent in Poland, and over 50 per cent in the Czech Republic. Merchandise goods that compose that group can be relatively easy separated in the classifications of goods and services on which input-output tables are calculated. Hence, for this homogeneous SITC Group 7, imports of intermediate products could be estimated for 2005. These estimates show that combined import intensity of production of machinery and equipment, transport vehicles, audio and tv sets, and IT and computer products, is significantly higher than the average import intensity of final goods.
Assuming that in 2005 import intensity of exports of SITC Group 7 was in both countries 0.7, and that for all other exports it was equal to the average import intensity of final output, m FG (see Table 1 Table 1 . Table A1 shows nominal GDP and its components in the Czech Republic and Poland in 2009 in terms of Kcs and PLN billions and their rates of change, and Table A2 shows the structure of nominal GDP in the Czech Republic and Poland and its changes. Source: As in Table A1 .
